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SPECIFICATION 



Data Structure of Menu Display Control Data and Menu Display Device 



TECHNICAL FIELD 



The present invention relates to a data structure of menu display control data. 
More specifically, the present invention relates to a data structure of menu display control 
data which is read out by a processor of a display device displaying menu images. 

The present invention also relates to a menu display device and, more specifically, 
to a menu display device comprising a display means for displaying menu images based 
on menu display control data. 



In such a kind of display device, menu display control data and control program 
suitable thereto are written into a built-in memory in the manufacturing stage. 
Accordingly, if only the menu display control data is changed at the stage of use, the 
control program cannot properly process the changed menu display control data, thereby 
causing some defects in menu display. For this reason, it is conventionally impossible to 
change a menu image at the stage of use. 

However, if the menu image cannot be changed according to variations in usage 
situation of the display device, the display device lacks versatility and causes some 
problem cost-wise. For example, taking a digital camera to which detailed information 
on a photographing site can be input, the detailed information to be input differs 
depending on whether the object scene is the manufacturing site of musical instruments 
or the building site of a house. If the menu image is fixed in such a case, it is necessary to 
prepare a digital camera dedicated for each photographing site, resulting in additional 
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costs. 

SUMMARY OF THE INVENTION 

Therefore, it is a primary object of the present invention to provide a data structure 
5 of menu display control data which allows a display device to display different menu 
images. 

It is another object of the present invention to provide a menu display device 
which can display different menu images. 

According to the present invention, a data structure of menu display control data 

10 that is read out by a processor of a display device displaying a menu image comprises a 
plurality of first management tables each of which manages a plurality of large items to 
be subjected to a display process by the processor, and a plurality of second management 
tables which manage a plurality of small items belonging to each of the plurality of first 
management tables and each of which is to be subjected to a display process by the 

15 processor. The data stmcture is characterized in that dependency relationship 

information indicative of a dependency relationship with a small item managed under a 
first management tables different from the first management table to which the noticed 
second management table belongs is assigned to the noticed second management table 
and, so that, when a desired small item is selected, the processor can display a plurality of 

20 small items dependent on the desired small item, based on the dependency relationship 
information. 

The menu control data read out by the processor of the display device comprises 
the plurality of first management tables and the plurality of second management tables 
belonging to each of the same. Each of the plurality of first management tables manages 
25 the plurality of large items to be subjected to a display process by the processor. Also, 
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each of the second management tables manages the plurality of small items to be 
subjected to a display process by the processor. 

The dependency relationship infomiation indicative of a dependency relationship 
with a small item managed under a first management table different from the first 
5 management table to which the second management table belongs is assigned to the 

noticed second management table. When a desired small item is selected, the processor 
displays a plurality of small items dependent on the desired small item, based on the 
dependency relationship information. 

As stated above, since the dependency relationship information is assigned to the 
10 second management table, the processor can accurately display the small items on a 
screen by reading the dependency relationship information. More specifically, the 
display device can display different menu images on the screen using the conunon 
procedure. 

Preferably, desired small item information indicative of the desired small item is 
15 assigned to the first management table managing the desired small item. The processor 
displays the desired small item instead of the large item corresponding to the desired 
small item based on the desired small item information. This makes it possible to easily 
grasp which small item is selected, thereby improving operability. 

More preferably, when the desired small item is deselected, the desired small item 
20 information is switched to small item unselected information. The processor displays a 
large item corresponding to the desired small item instead of the desired small item, based 
on the small item unselected information. 

Preferably, unselectable information is assigned to the first management table to 
which a second management table dependent on the small item of the second 
25 management table in which the desired small item is not selected belongs. The processor 
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suspends display of the large items managed by the first management table to which the 
unselectable information is assigned. This makes it possible to stop display of large items 
related to the imselected small items, which results in operability enhancement. 
Preferably, the dependency relationship information may be indicative of 
5 dependency relationships with a plurality of small items. In this case, the number of the 
second management table is decreased, which leads to data size reduction. 

Preferably, the plurality of second management tables belonging to each of the 
plurality of the first management tables form a sequence. At this time, leading position 
information and number-of-tables information of the plurality of second management 

10 tables are assigned to each of the plurality of the first management tables. This eliminates 
the need for assigning address information to each of the second management tables, and 
makes it possible to reduce data size. 

According to the present invention, a menu display device comprising a display 
means for displaying a menu image based on menu display control data, is characterized 

15 in that the menu display control data includes a plurality of first management tables that 
each manage a plurality of large items and a plurality of second management tables that 
belong to each of the plurality of first management tables and each of which manages a 
plurality of small items, each of the plurality of second management tables is assigned to 
dependency relationship information indicative of a dependency relationship with a small 

20 item managed under a first management table different from the first management table to 
which the second management table belongs, and the display means includes a specifying 
means that, when a desired small item is selected, specifies a plurality of small items 
dependent on the desired small item, based on the dependency relationship information. 
The menu display control data includes the plurality of first management tables 

25 and the plurality of second management tables. Each of the plurality of first management 
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tables manages a plurality of large items. Also, the plurality of second management 
tables include a plurality of second management tables which belong to each of the 
plurality of first management tables and each of which manages a plurality of smaU items. 
Dependency relationship information indicative of a dependency relationship with a 
5 small item managed under a first management table different from the first management 
table to which the second management table belongs, is assigned to each of the plurality . 
of second management tables. 

In displaying a menu image based on the menu display control data, when a 
desired small item is selected, the display means specifies a plurality of small items 

10 dependent on the desired small item based on the dependency relationship information. 

As described above, the dependency relationship information is assigned to the 
second management tables, allowing small items to be accurately displayed by reading 
the dependency relationship information. That is, it is possible to display different menu 
images on the screen using the conmion procedure. 

15 Preferably, the display means assigns the desired small item information 

indicative of a desired small item to a first management table managing the desired small 
item, and displays the desired small item instead of a large item corresponding to the 
desired small item based on the desired small item information. This meikes it easy to 
grasp which small item is selected, resulting in an improvement in operability. 

20 More preferably, when the desired small item is deselected, the display means 

switches from the desired small item information to the small item unselected 
information, and displays a large item corresponding to the desired small item instead of 
the desired small item, based on the small item unselected information. 

Preferably, the display means assigns the unselectable information to the first 

25 management table to which a second management table dependent on the small items of 
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the second management table in which the desired small item is not selected belongs, and 
suspends display of the large items managed by the first management table to which the 
miselectable information is assigned. 

Preferably, when an object is photographed by a photographing means, an image 
file containing an image signal of this object and menu information including the desired 
small item is created by a creation means. 

The above described objects and other objects, features, aspects and advantages of 
the present invention will become more apparent from the following detailed description 
of the present invention when taken in conjunction with the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram showing one embodiment of the present invention; 
Figure 2 is an illustrative view showing one part of a menu structure applied to the 
Figure 1 embodiment; 

15 Figure 3 is an illustrative view showing another part of the menu stracture applied 

to the Figure 1 embodiment; 

Figure 4 is an illustrative view showing still another part of the menu structiu-e 
applied to the Figure 1 embodiment; 

Figure 5 is an illustrative view describing names of elements forming the menu 
20 structure; 

Figure 6 is an illustrative view showing one example of transition of screen 
display; 

Figure 7 (A) is an illustrative view showing one example of a menu displayed on a 

screen; 

25 Figure 7 (B) is an illustrative view showing another example of the menu 
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displayed on the screen; 

Figure 8 (A) is an illustrative view showing still another example of the menu 
displayed on the screen; 

Figure 8 (B) is an illustrative view showing further another example of the menu 
displayed. on the screen; 

Figure 9 (A) is an illustrative view showing another example of the menu 
displayed on the screen; 

Figure 9 (B) is an illustrative view showing still another example of the menu 
displayed on the screen; 

Figure 10 (A) is an illustrative view showing further another example of the menu 
displayed on the screen; 

Figure 10 (B) is an illustrative view showing another example of the menu 
displayed on the screen; 

Figure 11 (A) is an illustrative view showing still another example of the menu 
displayed on the screen; 

Figure 11 (B) is an illustrative view showing further another example of menu 
displayed on the screen; 

Figure 12 (A) is an illustrative view showing another example of menu displayed 
on the screen; 

Figure 12 (B) is an illustrative view showing still another example of menu 
displayed on the screen; 

Figure 13 (A) is an illustrative view showing further another example of menu 
displayed on the screen; 

Figure 13 (B) is an illustrative view showing another example of menu displayed 
on the screen; 



Figure 14 (A) is an illustrative view showing still another example of menu 
displayed on the screen; 

Figure 14 (B) is an illustrative view showing further another example of menu 
displayed on the screen; 
5 Figure 15 is an illustrative view showing one example of a display control table 

corresponding to the menu structures shown in Figiu-e 2 to Figure 4; 

Figure 16 is an illustrative view showing one example of a stmctiure of the display 
control table shown in Figure 15; 

Figure 17 is an illustrative view showing one example of character string data 
10 corresponding to the menu structures shown in Figure 2 to Figure 4; 

Figure 18 is an illustrative view showing one example of a mapping state of an 
SDRAM applied to the Figure 1 embodiment; 

Figure 19 is an illustrative view showing one example of a mapping state of a flash 
memory applied to the Figure 1 embodiment; 
15 Figure 20 is a flowchart showing one part of an operation of the Figure 1 

embodiment; 

Figure 21 is a flowchart showing another part of the operation of the Figure 1 
embodiment; 

Figure 22 is a flowchart showing still another part of the operation of the Figure 1 
20 embodiment; 

Figure 23 is a flowchart showing further another part of the operation of the Figure 
1 embodiment; 

Figure 24 is a flowchart showing another part of the operation of the Figure 1 
embodiment; 

25 Figure 25 is a flowchart showing still another part of the operation of the Figure 1 
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embodiment; 

Figure 26 is a flowchart showing further another part of the operation of the Figure 
1 embodiment; 

Figure 27 is a flowchart showing another part of the operation of the Figure 1 
embodiment; 

Figure 28 is a flowchart showing still another part of the operation of the Figure 1 
embodiment; 

Figure 29 is a flowchart showing further another part of the operation of the Figure 
1 embodiment; 

Figure 30 is a flowchart showing another part of the operation of the Figure 1 
embodiment; 

Figure 31 is a flowchart showing still another part of the operation of the Figure 1 
embodiment; 

Figure 32 is a flowchart showing further another part of the operation of the Figure 
1 embodiment; 

Figure 33 is a flowchart showing another part of the operation of the Figure 1 
embodiment; 

Figure 34 is a flowchart showing still another part of the operation of the Figure 1 
embodiment; 

Figure 35 is a flowchart showing further another part of the operation of the Figure 
1 embodiment; 

Figure 36 is a flowchart showing another part of the operation of the Figure 1 
embodiment; 

Figure 37 is a flowchart showing still another part of the operation of the Figure 1 
embodiment; 



Figure 38 is a flowchart showing further another part of the operation of the Figure 
1 embodiment; 

Figure 39 is a flowchart showing another part of the operation of the Figure 1 
embodiment; 

Figure 40 is a flowchart showing still another part of the operation of the Figure 1 
embodiment; 

Figure 41 is a flowchart showing further another part of the operation of the Figure 
1 embodiment; 

Figure 42 is a flowchart showing another part of the operation of the Figure 1 
embodiment; and 

Figure 43 is a flowchart showing still another part of the operation of the Figure 1 
embodiment; 

BEST MODE FOR PRACTICING THE INVENTION 
Referring to Figure 1, a digital camera 10 of this embodiment is a camera used 
mainly for photographing a manufacturing site of musical instruments, and includes an 
image sensor 12. An optical image of an object scene, i.e., the manufacturing site is 
irradiated onto a light-receiving surface of the image sensor 12 via an optical lens (not 
illustrated). A plurality of light-receiving elements (not illustrated) are arranged on the 
light-receiving surface, and a raw unage signal (electric charges) is generated by 
photoelectric conversion of these light-receiving elements corresponding to the optical 
image of the object scene. 

When a shutter key 46 is operated, a photographing process is carried out. Firstly, 
a CPU 44 provides a TG (Timing Generator) 14 with an instruction for reading, provides 
a signal processing circuit 18 with an instruction for processing, and provides a JPEG 
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codec 24 with an instruction for compression. The TG 14 supplies a timing signal to the 
image sensor 12 in order to read out the raw image signal generated in the light-receiving 
elements. The raw image signal is read out from the image sensor 12 in a raster scanning 
mode, and subjected to a series of processes, noise elimination, gain adjustment and A/D 
conversion, id a CDS/AGC/AD circuit 16. Raw image data output from the 
CDS/AGC/AD circuit 16 is subjected by the signal processing circuit 18 to signal 
processes such as color separation, white balance adjustment and YUV conversion. YUV 
data generated in this way is written into an SDRAM 22 by a memory controller 20. 

The JPEG codec 24 reads out the YUV data from the SDRAM 22 through the 
memory controller 20, and subjects the read YUV data to JPEG compression. The 
compressed YUV data generated in this way, that is, JPEG data is also written into the 
SDRAM 22 by the memory controller 20. 

The CPU 44 creates a file header by its own, reads out the JPEG data stored in the 
SDRAM 22 through the memory controller 20, and provides an I/F 34 with an image file 
containing the file header and the JPEG data. If a memory card 38 is attached to a slot 36, 
the image file is recorded by the I/F 34 on the memory card 38. K a communication card 
40 is attached to the slot 36, the image file is given from the I/F 34 to the conmiunication 
card 40, and transmitted by the conmiunication card 40 to a remote server (not 
illustrated). 

If a display control table and character string data described later are effective, a 
menu having the structure shown in Figure 2 to Figure 4 is displayed on an LCD 30 in 
response to operation of a menu key 46 and set key 50. More specifically, according to 
instruction from the CPU 44, a character generator 32 outputs desired character data. The 
output character data is provided to the LCD 30 via a mixer 28, which causes the menu to 
be displayed. In addition, names of elements forming a menu structure are shown in 
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Figure S. Also, transitions between displayed menus according to key operations are 
shown in Figure 6 to Figure 14 (B). Operating these displayed menus makes it possible to 
input detailed information for identifying a manufacturing site of musical instruments. 

Referring to Figure 2 to Figure 4, the menu structure is classified into six large 
.5 items "=^mzy ^ >J\^", "^^^^m", "MM", "UU" and "^MMffl". Large 

item numbers "0" to "5" are assigned to these six large items. 

The item «^^>^^>;W" is classified into small items ^>/^:/ ^» "i^^X" 
and "■^"©•ftfi". These small items all belong to a branch menu "0". A small item niunber 
"0" is assigned to"C^ ^i^y ^ ", a small item number "1" is assigned to"i^'V X", and a 
10 small item number "2" is assigned to "-^(Di^.". 

The item "M^^^" is classified into smaU items "T^C^^gg", "ifeW 

"fSM^" and All of these small items also belong to the branch 

menu "0". The small item number "0" is assigned to "^^#5", the small item number 
"1" is assigned to "T^cW^fS", the smaU item number "2" is assigned to a 
15 small item mmiber "3" is assigned to "fSM^", and a small item number "4" is assigned 
to "HM^gg". 

The item is classified into smaU items 'VN^-f :t 'J >", «lf 

D", "zi > h "pT— 3J^X", "y)\^— h", h", "yrziv V", "it 
"5}^;U>", " h ^ >^ y h", " h P >7t^— >", "^l— ^ :t ::^T A", "5^ 

and":t;i/:^f>". 

Among them, 'V^-T U "t::^^", "-^o: D" and "3 > h ^nX" belong 
to the branch menu «0".":^—aI^X",«:7;U— h",«i?^U^!y h»,":773f-/ h"and 
"tl-i7 V :7 :t >» belong to a branch menu "1". Also, "-^JV >", " h ^ >^ y h ", " h 
25 O >3j^— >", "3.— :7 :t — T A" and "5^^— /t" belong to a branch menu "2", "t^-T 
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>/1Zl","X^T H^A" and"/tX H^A"belongtoabranchmcnu3,and"tfTy", 
"5^31 W-T. ^ and ":t)i':^ >" belong to a branch menu "4". 

The small item number "0" is assigned to 'Vt^ :t U the small item number 
"1" is assigned to "tf 5", the small item number "2" is assigned to P", and the 
small item number "3" is assigned to "3 > h ^/^X", The small item number "0" is 
assigned to JJ>X", the small item number "1" is assigned to "yJi^— h", the small 
item number "2" is assigned to " ^ ^ 'J ^ h and the small item number "3" is 
assigned to " 7 7 ^ V V " and the small item number "4" is assigned to "it :^ V :7 :t 

The small item number "0" is assigned to "3j^;i/>", the small item number "1" is 
assigned to " h ^ >^ h ", the small item number "2" is assigned to " h □ ^^i^— >", 
the small item number "3" is assigned to :7 :t XT A", and the small item number 
"4" is assigned to "5^ The small item number "0" is assigned to "5^ >/tn", 

the small item number "1" is assigned to "X ^ T F ^ A", and the small item number 
"2" is assigned to "/"^J^ H Zf A". The small item number "0" is assigned to " tf T / 
the small item number "1" is assigned to "5^ x 1/ X ^ ", and the small item number "2" is 
assigned to ":t)\/iS >". 

The item is classified into small items "/f^^", "^M" and "^(DW. The 

item belongs to the branch menus "0" and "1", "^M" belongs to the branch 

menus "1" and "2", and "-^(DW' belongs to the branch menus "0", "1" and "2". The 
small item number "0" is assigned to "7f^^" belonging to the branch menu "0". The 
small item number "1" is assigned to belonging to the branch menu "1". The 

small item number "0" is assigned to belonging to the branch menu "1", and the 

small item number "0" is assigned to "^M" belonging to the branch menu "2". The 
small item number "1" is assigned to "-^ CO-fth," belonging to the branch menu "0", and the 
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small item nmnber "2" is assigned to "-^(DW belongiiig to the branch menu "1", and flie 
small item number "1" is assigned to "-^(DW belonging to the branch menu "2". 
The item "UW is classified mto small items "Mik (^7 0%) ", "M^ 

8 0%) ","Mm (m9 0%) »,"^","ffi",«-73K;^f- a») ».«x3j^- cmm) 

5 "U-XO^y\^ (mm) and "^©^ifc". The items (^7 0%) "/'Mm 

8 0%)", "M^ (^9 0 % ) and belong to the branch menu "0". The items 
«-77}N:^7n (llTh:) ","X7}^— (Hffl) "and "U— F (l^ffi) "belongtothe 
branch menu "1". The item "^CDflfi" belongs to the branch menus "0" and "1". 

The small item number "0" is assigned to "M^ (^7 0%) ", the small item 
10 number "1" is assigned to "M^{ (^8 0 % ) ", and the small item number "2" is assigned 
to "M^ (^9 0 % ) ". The small item "3" is assigned to and the small item number 
"4" is assigned to "&k". The small item number "5" is assigned to "^<Di&," belonging to 
the branch menu "0". The small item number "0" is assigned to" "7 3^^:^X (ff>fc) ",the 
small item number"!" is assigned to the "XtJ^X (Hffl) and the small item number 
15 "2" is assigned to "n—X'^ *y H (J^ffi) ". The small item number "3" is assigned to 
"-^•CDflfi" belongmg to the branch menu "1". 

The "^M9BM" is classified into small items y y "^(D^ 

y "XX", "Mi^", y:^—" and "-^O^^^". The items y 

^", "^P^ :y ^" and ^" belong to the branch menu "0", and the items 

20 and "XX " belong to the branch menu "1". Each of the items "MW", "^yt! —" 

and "-€-(Dft&il^" belongs to the branch menus "0" and "1". 

The small item number "3" is assigned to "^ y ^", the small item number "4" 
is assigned to "ffi;* y ^", and the smaU item number "5" is assigned to "-^(D^:^ y 
The small item number "2" is assigned to "W', the small item number "3" is 
25 assigned to "XX". In both the branch menus "0" and "1", the small item number "0" is 
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assigned to "M^" and the small item number "1" is assigned to"^yt! — ". On the 
contrary, the small item number "2" is assigned to "-^■©ftfe^^" belonging to the branch 
menu "0", and the small item number "4" is assigned to belonging to the 

branch menu "1". 

5 Three numbers indicative of relationships with another small item are assigned to 

each of the branch menus. Among them, the leftmost number is a number for a dependent 
large item, the middle number is a number for a dependent branch menu, and the 
rightmost nimiber is a number for a dependent small item. Incidentally, denotes that 
there is no dependency relationship. Accordingly, the branch menu "0" belonging to 
10 ^ V -V" or is not dependent on any small items. 

On the contrary, for "M^^", the branch menu "0" is dependent on in 
"^m^^", the branch menu «1" is dependent on in "^^^M", the 

branch menu "2" is dependent on in "^M^^M", the branch menu "3" is 

dependent on "flTm^g" in "^Sl^^", and the branch menu "4" is dependent on "^M 

15 m^"m"mm^m". 

Regarding "MM", the branch menu "0" is dependent on "/t-T ^ U >", " 

"^^^M". In addition, the branch menu "1" is dependent on " y )V— h " in "^^^ 
Moreover, the branch menu 2" is dependent on "-^^ V 7 :t "t^}V>", " h ^ 
20 h",«hn>/J^— >",«:3.— :7:f — TA"or"^^— A". 

As for the branch menu "0" is dependent on "^M" in "'^M.", and the 

branch menu "1" is dependent on "/f^^" in "^M". For "^M%M", the branch menu 
"0" is dependent on "^M" in "^JM", and the branch menu "1" is dependent on "ifM" 
in 

25 When a menu key 48 is operated in a state where menu display is turned off, a 
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large item menu shown in Figure 7 (A) is displayed on the LCD 30. According to Figure 
7 (A), character strings "h" ^v^ir >>'l^" and are displayed in middle of the 

screen, and ""b > Jl/" is pointed at by a cursor CS. The ciu^or CS moves upward 

in response to operation of an up key 52 and moves downward in response to operation of 
a down key 54. Additionally, the reason why large items other than ''^^zy'V and 

are not displayed at this timing is that, due to the above described 
dependency relationships, selection of a small item related to should not be 

permitted unless a small item belonging to ^^1^" is selected, and selection of a 
small item related to '''^iW' or should not be permitted unless a 

small item belonging to is selected. 

If the down key 54 is operated once in the state shown in Figure 7 (A), the cursor 
CS points at as shown in Figure 7 (B). When a set key 50 is operated m the 

state where the cursor CS is pointing at screen display changes from the 

large item menu shown in Figure 7 (B) to a branch menu shown in Figure 8 (A). 
According to Figure 8 (A), character strings "^t^W^S^", W^^", "0^ 

and "^M^^" that denote the small items belonging to are displayed 

in the center of the screen. The cursor CS points at "^^S^". When the down key 54 is 
operated once in this state, the small item pointed at by the cursor CS is moved to ">f^^ 
as shown in Figure 8 (B). 

When the set key 50 is operated in the state where the cursor CS is pointing at ">f^ 
screen display changes from the branch menu shown in Figure 8 (B) to a large 
item menu shown in Figure 9 (A). According to Figure 9 (A), the character string "7^^ 
is displayed in place of the character string "^§§5^^", and the character string 
is displayed thereunder. This makes it possible to find that "Tfc^^fg" is 
selected in and that selection of a small item belonging to is 
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prompted. Since no small item belonging to is specified at this timing, the 

large items "^^ R", ''UW' and "^SifiS" are not yet displayed. Incidentally, if the 
menu key 48 is operated when the branch menu shown in Figure 8 (B) is displayed, 
screen display returns to the large item menu shown in Figure 7 (B). 

When the set key 50 is operated in the state where the cursor CS is put on 
moving from "^Mz^'V >Jl^", by using the down key 54, screen display changes 
from the large item menu shown in Figure 9 (B) to a branch menu shown in Figure 10 (A). 
According to Figure 10 (A), character strings 4^X", h", ^ U ^ ^> 

h », '^yy^yh " and ^ y :7 * >" belonging to the branch menu "0" of ^ " 
are displayed in the center of the screen. The reason why these character strings are 
displayed is that numbers "1", "0" and "1" indicative of a dependency relationship with 
">tcW^§§" shown in Figure 2 is assigned to the branch menu "0". Incidentally, the 
cursor CS points at " — 4^ X". 

Under this state, when the ciursor CS is put on " y )V— h " by using the down key 
54 and the set key 50 is operated, screen display changes from the branch menu shown in 
Figure 10 (B) to a large item menu shown in Figure 11 (A). According to Figure 11 (A), 
the character string " 7 jl/— h " is displayed in place of the character string 
and the character strings and "^®MS" are displayed thereunder. 

From this, it can be understood that " >^ Jl/— h" is selected as "^§1^" and that 
selection of a small item belonging to each of "^^ M", 5^" and jJQiS" is 
prompted. Additionally, if the menu key 48 is pressed instead of the set key 50, screen 
display returns from the branch menu shown in Figure 10 (B) to the large item menu 
shown in Figure 9 (B). 

When the set key 50 is operated in a state where the cursor CS is put on "^^ by 
using the down key 54, screen display changes from the large item menu of Figure 11 (B) 
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to a branch menu shown in Figure 12 (A). According to Figure 12 (A), the character 
strings "^M", and "-€-CD^" that denote small items belonging to "^^K" are 

displayed in the center of the screen. The reason why these small items are displayed is 
that the numbers "2", "1" and "1" indicative of a dependency relationship with "y )]/ — 
5 h" shown in Figure 2 are assigned to "7f^^" and "^(DW shown in Figure 3, 

When the cursor CS is put on "^^?t" by using the down key 54 and the set key 50 
is operated here, screen display changes from a branch menu shown in Figure 12 (B) to a 
large item menu shown in Figure 13 (A). According to Figure 13 (A), the character string 
">f^l5f " is displayed in place of the character string "^J H". It is clear from this that ">t^ 
10 is selected as "^^K". Incidentally, if the menu key 48 is pressed instead of the set 

key 50, screen display is returned from the branch menu shown in Figure 12 (B) to the 
large item menu shown in Figure 11 (B). 

When the cursor CS is put on "^^ by using the down key 54 and the set key 50 
is operated, screen display shifts from a large item menu shown in Figure 13 (B) to a 
15 branch menu in Figure 14 (A). According to Figure 14 (A), the character strings "'TtIn 
(H^) ","X#- (mm) "/'U-X^y H (^ffi) " and that denote 

the small items belonging to "^J^" are displayed on the center of the screen. The reason 
why these small items are displayed is that the numbers "3", "1" and "1" indicative of a 
dependency relationship with shown in Figure 3 are assigned to"^:^:^H (Mi 

20 ^) ",«X3}^— (mW ''/'U—X^y\^ (mM) " and "-ecDflfi" shown in Figure 4, 
In the branch menu presented in Figure 14 (A), the cursor CS points at "'T/tN:^?- 
(^lE/f^) When the down key 54 is operated here, the cursor CS moves so as to point at 
"XtJn— (mW,) " as shown in Figure 14 (B). By repeating this key operation, a desired 
small item is selected under each of the large items. In addition, it is not necessary to 
25 select a small item with respect to all the large items. A blank is left for the large item on 
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which no small item is selected. 

These input operations of detailed infomiation are carried out in advance of 
operation of the shutter key 46. The input detailed information is embedded in the header 
of an image file created in response to the operation of the shutter key 46. This makes it 
possible to accurately grasp what musical instrument is being manufactured, based on the 
photographed image and the detailed information. 

Subsequently, a description will be given below as to structures of a display 
control table and character string data used for input of detailed information, referring to 
Figure 15 to Figure 17. A display control table GUICONFO.TBL has a structure shown in 
Figure 15 and Figure 16, and character string data GUICONF0.DAT has a stmcture 
shown in Figure 17. 

Referring to Figure 15 and Figure 16, the display control table GUICONFO.TBL 
includes one LAN table <lantable>[0] and N consecutive GUI tables <guitbl>[0] to 
<guitble>[N-l]. I consecutive branch menu tables <menu_tbl>[0] to <menu_tbl>[I-l] 
are assigned to each of the GUI tables <guitbl>[0] to <guitble>[N-l]. Also, K 
consecutive menu strings <menu_str>[0] to <menu_str>[K-l] and L consecutive tree 
tables <tree_tbl>[0] to <tree_tbl>[L-l] are assigned to each of the branch menu tables 
<menu_tbl>[0] to <menu_tbl>[I-l]. 

The GUI table is prepared for each of the large items shown in Figure 2 to Figure 
4. As stated above, there exists the six large items "^^i^ ^ >;U", 

"^W", "*J5(Sf' » and Accordingly, the GUI tables <guitbl>[0] to 

<guitbl>[5] are prepared in the display control table GUICONFO.TBL. 

The branch menu table is prepared for each of the branch menus shown in Figure 2 
to Figure 4. Since ""m^z^^ has one branch menu, the branch menu 

<menu_tbl>[0] alone is assigned to the GUI table <guitbl>[0]. Also, has one 
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branch menu and thus the branch menu <menu_tbl>[0] alone is assigned to the GUI table 
<guitbl>[l]. The item has four branch menus and thus the branch menus 

<menu_tbl>[0] to <menu_tbl>[3] are assigned to the GUI table <guitbl>[2]. The item 
">f?rK" has three branch menus and thus the branch menus <menu_tbl>[0] to 
5 <menu_tbl>[2] are assigned to the GUI table <guitbl>[3]. The item "MW' has two 
branch menus and thus the branch menu tables <menu_tbl>[0] to <menu_tbl>[l] are 
assigned to the GUI table <guitbl>[4]. Also, "^MMS" has the two branch menus and 
thus the branch menu tables <menu_tbl>[0] to <menu_tbl>[l] are assigned to the GUI 
table <GUITBL>[5]. 

10 The menu string is prepared for each of the small items shown in Figure 2 to 

Figure 4. For "1"^ iy >)\^'\ the three small items ^zyy X" and "-^ 

<D^" belong to the branch menu "0". Accordingly, the menu strings <menu_str>[0] to 
<menu_str>[2] are assigned to the branch menu table <menu_tbl>[0] belonging to the 
GUI table <guitbl>[0]. With regard to the four small items "Tfc 

15 "JT^§§" and "H^^gi" belong to the branch menu "0". Thus, the menu 

strings <menu_str>[0] to <menu_str>[3] are assigned to the branch menu table 
<menu_tbl>[0] belonging to the GUI table <g;uitbl>[l]. 

As for the four smaU items :t U " tf and 

"3 > h ^/tT." belong to the branch menu "0", and the five small items /J^X", 

20 h", ^V^y h", "y 7 h" and V 7 :t >" belong to the 

branch menu "1". Also, the five small items « h ^ >^ y h'\ "hU 

>» "ZL— y :t - T A" and "^zl— belong to the branch menu "2", the three small 
items "7^ -r >/N"n", "X ^ T F ^ A" and "/"^X F ^ A" belong to the branch menu 
"3", and the three small items " tf T / a: 1^;?. ^ " and >" belong to the 

25 branch menu "4". 
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Accordingly, the menu strings <menu_str>[0] to <menu_str>[3] are assigned to 
the branch menu table <menu_tbl>[0] belonging to the GUI table <guitbl>[2], and the 
menu strings <menu_str>[0] to <menu_str>[4] are assigned to the branch menu table 
<menu_tbl>[l] belonging to the GUI table <guitbl>[2]. Also, the menu strings 
<menu_str>[0] to <menu_str>[4] are assigned to the branch menu table <menu_tbl>[2] 
belonging to the GUI table <guitbl>[2], the menu strings <menu_str>[0] to 
<menu_str>[2] are assigned to the branch menu table <menu_tbl>[3] belonging to the 
GUI table <guitbl>[2], and the menu strings<menu_str>[0] to <menu_str>[2] are 
assigned to the branch menu table <menu_tbl>[4] belonging to the GUI table <guitbl>[2]. 

With regard to "UM'\ the two small items "^W" and "^©ffi" belong to the 
branch menu "0", the three smaU items "^M", and belong to the 

branch menu "1", and the two small items "^M" and "-^O^" belong to the branch 
menu "2". Thus, the menu strings <menu_str>[0] to <menu_str>[l] are assigned to the 
branch menu table <menu_tbl>[0] belonging to the GUI table <guitbl>[3], the menu 
strings <menu_str>[0] to <menu_str>[2] are assigned to the branch menu table 
<menu_tbl>[l] belonging to the GUI table <guitbl>[3], and the menu strings 
<menu_str>[0] to <menu_str>[l] are assigned to the branch menu table <menu_tbl>[2] 
belonging to the GUI table <guitbl>[3]. 

For the six small items (^^7 0%) (^8 0%) 

ii (^90%) «^", and ©ft&" belong to the branch menu "0", and the four 
small items ^iTfc) ",«X7j?n (H®) ","n~X^y H (mm.) "and"^ 

Ofdl" belong to the branch menu "1". Accordingly, the menu strings <menu_str>[0] to 
<menu_str>[5] are assigned to the branch menu table <menu_tbl>[0] belonging to the 
GUI table <guitbl>[4], and the menu strings <menu_str>[0] to <menu_str>[3] are 
assigned to the branch menu table <menu_tbl>[l] belonging to the GUI table <guitbl>[4]. 
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For "SS^aS", the six smaU items "M^", "-^-Oftfi^^", 
y ''M^ y "-^CDffi^ y 4^" belong to the branch menu "0", and the five small 
items "M^S", ytl—", "—X" and "-^©ffi^g" belong to the branch menu 
"1". Consequently, the menu strings <menu_str>[0] to <menu_str>[5] are assigned to the 
branch menu table <menu_tbl>[0] belonging to the GUI table <guitbl>[5], and the menu 
strings <menu_str>[0] to <menu_str>[4] are assigned to the branch menu table 
<menu_tbl>[l] belonging to the GUI table <guitbl>[5]. 

The tree table is prepared for each of the dependency relationships shown in 
Figure 2 to Figure 4. The branch menu "0" is provided to ^ and one 

dependency relationship exists under the branch menu "0". Therefore, the tree table 
<tree_tbl>[0] is assigned to the branch menu table <menu_tbl>[0] belonging to the GUI 
table <g;uitbl>[0]. The branch menu "0" is also provided to ''^^^M" and one 
dependency relationship exists under the branch menu "0". Accordingly, the tree table 
<tree_tbl>[0] is assigned to the branch menu table <menu_tbl>[0] belonging to the GUI 
table <guitbl>[l]. The branch menus "0" to "4" are provided to and one each 

dependency relationship exists under these branch menus "0" to "4". Thus, the tree table 
<tree__tbl>[0] is assigned to each of the branch menu tables <menu_tbl>[0] to 
<menu_tbl>[4] belonging to the GUI table <guitbl>[2]. 

The branch menus "0" to "2" are provided to "^^K". There exist seven 
dependency relationships under the branch menu "0", and one dependency relationship 
under the branch menu "1", and six dependency relationships under the branch menu "2". 
Therefore, the tree tables <tree_tbl>[0] to <tree_tbl>[6] are assigned to the branch menu 
table <menu_tbl>[0] belonging to the GUI table <g;uitbl>[3], the tree table <tree_tbl>[0] 
is assigned to the branch menu table <menu__tbl>[l] belonging to the GUI table 
<guitbl>[3], and the tree tables <tree_tbl>[0] to <tree_tbl>[5] are assigned to the branch 
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menu table <menu_tbl>[2] belonging to the GUI table <guitbl>[3]. 

The branch menus "0" and "1" are provided to and there exist two each 

dependency relationships under these branch menus "0" and "1". Accordingly, the tree 
tables <tree__tbl>[0] to <tree_tbl>[l] are assigned to the branch menu table 
5 <menu_tbl>[0] belonging to the GUI table <guitbl>[4], and the tree tables <tree_tbl>[0] 
to <tree_tbl>[l] are assigned to the branch menu table <menu_tbl>[l] belonging to the 
GUI table <guitbl>[4]. 

The branch menus "0" and "1" are also provided to "^®^J{LS", and there exist 
two each dependency relationships under the branch menus "0" and "1". Thus, the tree 

10 tables <tree_tbl>[0] to <tree_tbl>[l] are assigned to the branch menu table 

<menu_tbl>[0] belonging to the GUI table <guitbl>[5], and the tree tables <tree_tbl>[0] 
to <tree_tbl>[l] are assigned to the branch menu table <menu_tbl>[l] belonging to the 
GUI table <guitbl>[5]. 

The LAN table <lantable>[0] includes *LAN_GUI_TABLE and 

15 LAN_GUI_MAXNUM. Described in four bytes forming *LAN_GUI_TABUE are first 
addresses of the GUI tables <guitbl>[0] to <guitbl>[N-l]. Described in one byte forming 
LAN_GUI_MAXNUM is a specific numerical value for "N" (= 6). 

Each of the GUI tables <guitbl>[0] to <guitbl>[N-l] includes *GUI_TABLE, 
GULSIZE, GUI^VISIBLE, GUI^SELECT, GUI_PROPERTY, *GUI_LINKADR, 

20 GULMAXNUM and GULMEMBER. Described in four bytes forming *GUI_TABLE 
is a first address of a desired character string contained in the character string data 
GUICONF0.DAT. The desired character string refers to ""m^zy^ >)\^'' for the GUI 
table <guitbl>[0], for the GUI table <guitbl>[l], and "^§5^" for the GUI 

table <guitbl>[2]. Also, the desired character refers to "^^ M" for the GUI table 

25 <guitbl>[3], "U'^" for the GUI table <guitbl>[4], and for the GUI table 
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<guitbl>[5]. 

Described in one byte forming GUI_SI2!E is a size of a character string to be 
displayed. For example, the size for " #^>^'t' ^JV" is 12 bytes and the size for 
is 8 bytes. 

Described in one byte forming GUI_VISIBLE is an identifier for showing the 
possibility of display. In this embodiment, all character strings can be displayed and thus 
an identifier indicative of "displayable" is always described in GUI_VISIBLE. 

Described in one b3^e forming GUI_SELECT is an identifier for showing the 
possibility of selection. Due to the above described dependency relationships, there exist 
large items pemwtted to be selected and large items prohibited to be selected. Therefore, 
when the large item menu shown in Fig. 7 (A) is displayed, an identifier indicative of 
"selectable" is described in GUI_SELECT of the GUI tables <g;uitbl>[0] to <guitbl>[l], 
and an identifier indicative of "not selectable" is described in GUI__SELECT of the GUI 
tables <guitbl>[3] to <guitbl>[5]. 

Described in one bj^e forming GUI_PROPERTY is an identifier for showing a 
selection state of a small item belonging to the GUI table itself. An identifier indicative 
of "item unselected" is described if no small item belonging to the GUI table itself is yet 
selected, and an identifier indicative of "item selected" is described if any small item 
belonging to the GUI table itself is already selected. An identifier indicative of "item 
locked" is described if any small item belonging to the GUI table itself is locked in an 
unchangeable manner. 

Described in four bytes forming *GUI_LINKADR are first addresses of the 
branch menu tables <menu_tbl>[0] to <menu__tbl>[I-l] belonging to the GUI table itself. 
Additionally, described in one byte forming GUI_MAXNUM is a specific numerical 
value for "I" ("5" for <guitbl>[2]). 
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Described in three bytes forming GUI_MEMBER is selection item information. 
More specifically, if a small item belonging to the GUI table itself is already selected or 
locked, the number for the branch menu to which this small item belongs is described in 
the 1st byte and the number for the small item itself is described in the 2nd byte. If no 
5 small item belonging to the GUI table itself is selected, "-1" is described in the 1st byte 
and the 2nd byte. Incidentally, the 0th byte is a reserved area. 

Each of the branch menu tables <menu__tbl>[0] to <menu_tbl>[I-l] includes 
*str_table, str_maxnum, tree_maxnum and *tree_table. Described in four bytes forming 
*str_table are the first addresses of the menu strings <menu_str>[0] to <menu_str>[K-l] 

10 belonging to the branch menu table itself. Described in one b5rte forming str_maxnum is 
a specific numerical value for "K" ("4" for <menu_tbl>[0] belonging to <guitbl>[2]). 
Described in four bytes forming *tree_table are the first addresses of the tree tables 
<tree_tbl>[0] to <tree_tbl>[L-l] belonging to the branch menu table itself. Described in 
one byte fomiing tree_maxnimi is a specific numerical value for "L" ("6" for 

15 <menu_tbl>[2] belonging to <guitbl>[3]). 

Each of the menu strings <menu_str>[0] to <menu_str>[K-l] includes *m_string, 
m_length, and m_free. Described in four bytes forming *m_string is a first address of a 
desired character string contained in the character string data GUICONF0.DAT. Taking 
note of the menu strings <menu_str>[0] to <menu_str>[K-l] under the branch menu table 

20 <menu_tbl>[0] belonging to the GUI table <guitbl>[0], the desired character string refers 
to " ^ ^ V ^ " for the menu string <menu_str>[0], " V X" for the menu string 
<menu_str>[l], and "-?"©ft&" for the menu string <menu_str>[2]. 

Described in one byte forming m_length is the size of the desired character string. 
Described in one hyto forming m_free is an identifier for showing the possibility of 

25 display. In this embodiment, the character strings represented by *m_string, i.e., small 
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items are all displayed. Consequently, the identifier indicative of "displayable" is always 
described in m_free. 

Each of the tree tables <tree_tbl>[0] to <tree_tbl>[I^l] includes gui_tree. 
Described in three bytes forming gui_tree is dependency relationship information. More 
5 specifically, the 0th byte is descriptive of the number for a dependent large item, the 1st 
hytc is descriptive of the number for a dependent branch menu, and the 2nd byte is 
descriptive of the number for a dependent small item. For example, taking note of the tree 
table <tree__tbl>[0] under the branch menu table <menu_tbl>[2] belonging to the GUI 
table <guitbl>[2], the 0th byte, the 1st byte and 2nd byte of gui^tree are descriptive of 

10 "1", "0" and "2", respectively. 

Referring to Figure 17, the character string data GUICONF0.DAT includes data of 
character strings to be displayed on the menu screen. One character (double-byte 
character) forming each character string is described using two bytes. In addition, each of 
the character strings is separated by one byte descriptive of a null code. For example, " 

15 ^ >^ ^ is described using 12 bytes, is described usmg 8 bytes, and a 

nuU code is described between V ^ and 

Next, an operation of the CPU 44 will be described below in detail with emphasis 
on a process of retaining menu file data in the SDRAM 22 and menu processes based on 
the display control table GUICONFO.TBL and the character string data 

20 GUICONF0.DAT. The CPU 44 executes a control program stored in the flash memory 
42 and corresponding to flowcharts shown in Figure 20 to Figure 42. 

Firstly, it is determined in a step SI shown in Figure 20 whether a card attached to 
the slot 36 is the memory card 38 or the communication card 40. If the attached card is 
the memory card 38, the process moves to a step S7 to determines whether or not a menu 

25 setting file is recorded on the memory card 38. If "NO" is determined, the process goes to 



-26- 



a step S27. If ''YES" is detennined, the process proceeds to a step S9. 

In a step S9, the display control table GUICONFO.TBL and the character string 
data GUICONF0.DAT which are stored in the menu setting file are transferred, from the 
memory card 38 to the SDRAM 22. By this transfer process, size data of the display 
5 control table GUICONFO.TBL is written into four bytes starting with an address 
0x49000000 of the SDRAM 22 shown in Figure 18, and the display control table 
GUICONFO.TBL is written subsequently to these four bytes. In this embodiment, the 
display control table GUICONFO.TBL has a size of 0x34C bytes, and the end of the 
display control table GUICONFO.TBL is written at an address Ox4900034F. Size data of 

10 the character string data is written into four b5rtes starting with an address 0x49000350, 
and the character string data GUICONF0.DAT is written subsequently to these four 
bj^es. The character string data GUICONF0.DAT has a size of 0xlE9 bytes, and the end 
of the character string data GUICONF0.DAT is written at an address Ox4900053D. 
In a step Sll, the display control table GUICONFO.TBL transferred to the 

15 SDRAM 22 is compared with the display control table GUICONFO.TBL stored in the 
flash memory 42. In a step S13, it is determined whether or not the two tables are 
identical with each other. If the two are identical, or if there exists no display control 
table GUICONFO.TBL in the flash memory 42, NO is determined in the step S13 and the 
display control table GUICONFO.TBL and its size data are moved on the SDRAM 22 in 

20 a step S19. More specifically, they are copied to an address 0x49000540 or later shown in 
Figure 18. 

In a step S21, the address value of the display control table GUICONFO.TBL is 
corrected by an offset operation. In a step S23, it is determined whether the corrected 
display control table GUICONFO.TBL is effective or not. If NO is detemiined here, the 
25 process moves to a step S27. If YES is determined, the process proceeds to a step S25. In 
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the step S25, the OTiginal display control table GUICONFO.TBL and the character string 
data GUICONF0.DAT stored in the SDRAM 22 and the corrected display control table 
GUICONFO.TBL are transferred together with their size data to the flash memory 42. 
The original display control table GUICONFO.TBL, the character string data 
5 GUICONF0.DAT, the corrected display control table GUICONFO.TBL, and their size 
data are stored in the flash memory 42 in such a manner as shown in Figure 19. Upon 
completion of the process of step S25, the process goes to a step S47. 

If YES is determined in the step S13, the process moves to a step S15 to transfer 
the corrected display control table GUICONFO.TBL and its size data from the flash 
10 memory 42 to the SDRAM 22. The corrected display control table GUICONFO.TBL and 
its size data are written at an address 0x49000540 or later shown in Figure 18. In a step 
S17, the same determination process as the step S23 is carried out. If NO is determined, 
the process moves to the step S27- If YES is determined, the process moves to the step 
S47. 

15 When the conmiunication card 40 is attached to the slot 36, the same processes as 

the steps S15 and S17 are performed in steps S3 and S5. Then, if NO is determined in the 
step S5, the process goes to a step S67. If YES is determined in the step S5, the process 
goes to a step S97. 

In the step S27 shown in Figure 21, available capacity of the memory card 38 is 
20 obtained. In a succeeding step S29, the obtained available capacity is compared with a 
threshold value MIN. If the available capacity is equal to or less than the threshold value 
MIN, NO is determined in the step S29 and a warning is issued in a step S31. On the 
other hand, if the available capacity exceeds the threshold value MIN, the process moves 
from the step S29 to a step S33 to decide a file name of an image file storing JPEG data to 
25 be obtained by next photographing. 
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In a step S35, the presence or absence of an operation of the shutter key 46 is 
determined. In a step S37, the presence or absence of an operation of the menu key 48 is 
determined. When the menu key 48 has been operated, a special menu process is 
performed in a step S39. Upon completion of the process, the process returns to the step 
5 S39. By the special menu process, detailed information is generated in such a manner as 
shown in Figure 7 (A) to Figure 14 (B). When the shutter key 46 has been operated, a 
photographing process is performed in a step S41 and a file header is created in a step 
S43. By the photographing process in the step S41, JPEG data of a photographed image 
is obtained. Also, by the process of step S43, the detailed information generated by the 

10 special menu process is embedded in the file header. In a step S45, the image file 

containing the JPEG data and the file header is recorded on the memory card 38. Upon 
completion of the process of step S45, the process returns to the step S27, 

The processes of steps S47 to S65 shown in Figure 22 are the same as the above 
described ones in the steps S27 to S45, except that a normal menu process is performed in 

15 the step S59 and that a file header containing menu information generated by the normal 
menu process is created in the step S63. Thus, a duplicate description is omitted. 

In a step S67 shown in Figure 23, it is determined whether or not connection with 
the server is established. If NO is determined here, a flag lan_flg is reset in a step S75, 
and it is determined in a step S77 whether or not there is sufficient available capacity in 

20 the flash memory 42. If the available capacity is sufficient, the process moves from the 
step S77 to a step S79. If the available capacity is not sufficient, the process returns from 
the step S75 to the step S67. 

If YES is determined in the step S67, the flag lan_flg is set in a step S69, and it is 
determined in a step S71 whether or not there exists any untransmitted image file in the 

25 flash memory 42. If NO is determined, the process goes to a step S79. If YES is 
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determined, the process returns to the step S67 through a server transfer process in a step 
S73. By the server transfer process, the untransmitted image file is read out from the flash 
memory 42, and the read untransmitted image file is transferred to the server through the 
communication card 40. 
5 In steps S79 to S89, the same processes as those in the above described steps S33 

to S43 are carried out. Thus, desired detailed information is generated by operating the 
menu key 48, and an image file containing JPEG data and detailed information of the 
photographed image is created by operating the shutter key 46. In a step S91, the state of 
the flag lan_flg is determined. If the flag lan_flg is in a set state, the process goes to a step 

10 S93 to transfer the created image file to the server via the communication card 40. If the 
flag lan_flg is in a reset state, the process goes to a step S95 to record the created image 
file on the flash memory 42. Upon completion of the processes of steps S93 to S95, the 
process retums to the step S67. 

Referring to Figure 24, it is determined in a step S97 whether or not coimection 

15 with the server is established. If the connection is not established, the process moves to a 
step S99 to determine whether a timeout has occurred or not. Then, if no timeout has 
occiured, the process retums to the step S97. If a timeout has occurred, a warning is 
issued in a step S105. 

If connection with the server is established, available capacity of the server is 

20 obtained in a step SlOl and is compared with the threshold value MIN in a step S103. If 
the available capacity is equal to or less than the threshold value MIN, a warning is issued 
in a step S105. If the available capacity exceeds the threshold value MIN, the same 
processes as those in the above described S55 to S63 are performed in steps S107 to S117. 
Accordingly, desired menu information is generated by operating the menu key 48, and 

25 an image file containing JPEG data and menu information for a photographed image is 
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created by the operating the shutter key 46. In a step SI 19, the same server transfer 
process as that in the step S93 is carried out. Upon completion of the process, the process 
returns to the step S97- 

The offset process of step S21 shown in Figure 20 complies with a subroutine 
shown in Figure 25 to Figure 29. Referring to Figure 25, an offset value TBL_Offset is 
firstly calculated according to equation 1 in a step S201, an offset value DAT_Offset is 
calculated according to equation 2 in a step 203, and an address value adr is calculated 
according to equation 3 in a step S205. 

[Equation 1] 

TBL_Offsct = 

(0x49000000 + display control table size + character string data size + 8) + 4 
[Equation 2] 

DAT_Offset = (OxOOlEOOOO + display control table size +4) + 4 
[Equation 3] 

adr =0x49000000 + display control table size + character string data size + 8 
By the operation of equation 1, the address value 0x49000000 shown in Figure 18, 
the size values of the original display control table GUICONFO.TBL and character string 
data GUICONF0.DAT, a size value for description of each size data (= 8 bytes), and a 
size value for description of size data for the corrected display control table 
GUICONFO.TBL (= 4 bytes) are added all together. The value TBL_Offset points to the 
first address of the corrected display control table GUICONFO.TBL. 

By the operation of equation 2, an address value OxOOlEOOOO shown in Figure 19, 
the size value of the original display control table GUICONFO.TBL^ the size value for 
description of the size data (= 4 bytes), and the size value for description of size data of 
the original character string GUICONF0.DAT (= 4 bytes) are added all together. The 
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value DAT_Offset points to the first address of the origmal character string data 
GUICONF0.DAT. 

By the operation of equation 3, the address value 0x49000000 shown in Figure 18, 
the size values of the original display control table GUICONFO.TBL and character string 
5 data GUICONF0.DAT, and the size value for description of each size data (= 8 bytes) are 
added all together. The variable adr points to the first address of 4 bytes in which the data 
size of the corrected display control table GUICONFO.TBL is described. 

In a step S207, a 4-byte value subsequent to the variable adr is set as a variable 
size. The variable size indicates the size of the corrected display control table 
10 GUICONFO.TBL. In a step S209, a value of the variable adr plus "4" is set as a variable 
lantable. As a result, a LAN table <lantable>[0] shown in Figure 16 is noticed. 

In a step S211, a most significant bit value of *LAN_GUI_TABLE contained in 
the LAN table <lantable>[0] is determined. If the most significant bit value is "0", the 
process moves to a step S213. If the most significant bit value is "1", the process goes to 
15 a step S215. In the step S213, the offset value TBL_Offset is added to the address value 
described in *LAN_GUI_TABLE, and the added value is described in 
*LAN_GUI_TABLE. In the step S215, a most significant address value described in 
*LAN_GUI_TABLE is changed to "0", the offset value DAT^Offset is added to the 
changed address value, and the added value is described in *LAN_GUI_TABLE. In this 
20 embodiment, the most significant bit value of *LAN_GUI_TABLE is constantly "0", and 
the process of step S213 is invariably carried out. 

In a step S217, the address value updated in the step S213 or S215 is set as a 
variable guitbL Thus, the GUI table <guitbl>[0] shown in Figure 16 is noticed. In a step 
S219, the variable / is set to "0". In a step S221, a most significant bit value of 
25 *GUI_TABLE contained in the GUI table <guitbl>[i] is determined. 
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If the most significant bit value is "0", the process goes to a step S223. If the most 
significant bit value is "1", the process goes to a step S225. In the step 223, the offset 
value TBL_Offset is added to the address value described in *GUI_TABLE, and the 
added value is described in *GUI_TABLE. In the step S225, the most significant bit 
5 value of the address value described in *GUI_TABLE is changed to "0", and the offset 
value DAT_Offset is added to the changed address value, and the added value is 
described in *GUI_TABLE, In this embodiment, the most significant bit value of 
*GUI_TABLE is constantly "1", and the process of step S225 is invariably carried out. 
Upon completion of the process of step S223 or S225, the process moves to a step 

10 S227 to determine a most significant bit value of *GUI_LINKADR contained in the GUI 
table <guitbl>[i]. If the most significant bit value is "0", the process goes to a step S229. 
If the most significant bit value is "1", the process goes to a step S231. In the step 229, the 
offset value TBL_Offset is added to the address value described in *GUI_LINKADR, 
and the added value is described in *GUI_LINKADR. In the step S231, the most 

15 significant bit value of the address value described in *GUI__LINKADR is changed to 
"0", the offset value DAT_Offset is added to the changed address value, and then the 
added value is described in *GUI__LINKADR, In this embodiment, the most significant 
bit value of *GUI_LINKADR is constantly "0", and the process of step S229 is 
invariably carried out. 

20 In a step S233, the variable i is incremented. In a step S235, the updated variable i 

is compared with a numerical value N indicated by *LAN_GUI_MAXNUM of the LAN 
table <lantable>[0]. Then, as far as the variable i is less than the numerical value N, the 
processes of steps S221 to S233 are repeatedly carried out. When the variable / has 
reached the numerical value N, the process moves from the step S235 to a step S237. 

25 In a step S237, the variable / is set to "0" again. In a step S239, the address value 
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(updated address value) indicated by *GUI_LINKADR contained in the GUI table 
<guitbl>[i] is set as a variable menujbL In a step S241, a variable j is set to "0". In a step 
S243, a most significant bit value of *str_table is determined with respect to the branch 
menu table <menu_tbl>[j] belonging to the GUI table <guitbl>[i]. If the variables i and j 
are both "0", the most significant bit value of *str_table is determined with respect to the 
branch menu table <menu_tbl>[0] belonging to the GUI table <guitbl>[0]. 

If the most significant bit value is "0", the process goes to a step S245. If the most 
significant bit value is "1", the process moves to a step S247. In the step S245, the offset 
value TBL_Offset is added to the address value described in *str_table, and the added 
value is described in *str_table. In the step S247, the most significant bit value of the 
address value described in *str_table is changed to "0", the offset value DAT_Offset is 
added to the changed address value, and then the added value is described in *str_table. 
In this embodiment, the most significant bit value of *str_table is constantly "0", and the 
process of step S245 is invariably carried out. 

In the step S249, a most significant bit value of *tree_table contained in the 
noticed branch menu table <menu_tbl>[j] is determined. If the most significant bit value 
is "0", the process goes to a step S251. If the most significant bit value is "1", the process 
moves to a step S253. In the step S251, the offset value TBL_Offset is added to the 
address value described in *tree_table, and the added value is described in *tree_table. In 
the step S253, the most significant bit value of the address value described in *tree_table 
is changed to "0", the offset value DAT_Offset is added to the changed address value, and 
then the added value is described in *tree_table. In this embodiment, the most significant 
bit value of *tree_table is constantly "0", and the process of step S251 is invariably 
carried out. 

Upon completion of the process of step S251 or S253, the process moves to a step 



-34- 



S255 to set the address value updated in the immediately preceding step S245 or S247 as 
a variable menu_str. Therefore, the menu strings <menu_str>[0] to <menu_str>[K-l] 
under the noticed branch menu table <menu_tbl>[j] is taken noted of. 

In a step S257, a variable k is set to "0". In a step S259, a most significant bit value 
5 of *m_string contained in the menu string <menu__str>[k] is determined. If the variable z, 
j and A: are all "0", the most significant bit value of *m_string is determined with respect 
to the menu string <menu_str>[0] under the branch menu table <menu_tbl>[0] belonging 
to the GUI table <guitbl>[0]. 

If the most significant bit value is "0", the process moves to a step S261. If the 
10 most significant bit value is "1", the process goes to a step S263. In the step S261, the 
offset value TBL_Offset is added to the address value described in *m_string, and the 
added value is described in *m_string. In the step S263, the most significant bit value of 
the address value described in *m_string is changed to "0", the offset value DAT_Offset 
is added to the changed address value, and then the added value is described in *m_string. 
15 In this embodiment, the most significant bit value of *m_string is constantly "1", and the 
process of step S263 is invariably carried out. 

Upon completion of the process of step S261 or S263, the variable k is 
incremented in a step S265. In a step S267, the updated variable k is compared with a 
numerical value K indicated by str_maxnum of the branch menu table <menu_tbl>jj]. 
20 Then, as far as the variable k is less than the numerical value K, the processes of steps 

S259 to S265 are repeatedly carried out. When the variable k has reached the numerical 
value K, NO is determined in a step S267 and the variable ; is incremented again in a step 
. S269. 

In a step S271, the updated variable ; is compared with a numerical value I 
25 indicated by GUI_MAXNUM of the GUI table <guitbl>U]. Then, as far as the variable 
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; is less than the numerical value I, the processes of steps S243 to S269 are repeatedly 
carried out. When the variable j has reached the numerical value I, the variable / is 
incremented in a step S273 and the process goes to a step S275. In the step S275, the 
updated variable / is compared with the numerical value N indicated by 

5 *1AN_GUI_MAXNUM of the LAN table <lantable>[0]. Then, as far as the variable i is 
less than the numerical value N, the processes of steps S239 to S273 are repeatedly 
carried out. When the variable i has reached the numerical value N, the process returns to 
a hierarchical upper routine. 

By this offset process, established are a link in the display control table 

10 GUICONFO.TBL copied subsequently to an address 0x49000540 shown in Figure 18 and 
a link between the display control table GUICONFO.TBL and the character string data 
GUICONFO.TBL shown in Figure 19. 

The special menu process of the step S39 shown in Figure 21 or step S85 shown in 
Figure 23 complies to the subroutine described in Figure 30 to Figure 42. 

15 Firstly, all kinds of variables are initialized in a step S301 shown in Figure 30. 

More specifically, a variable cntO is set to "0", a variable cntl is set to "1", a variable 
prejontO is set to "0", a variable prejzntl is set to "0", and a variable mode is set to "1". 
The variable cntO here is a variable for identifying which to be displayed on the screen, a 
large item menu or a branch menu. The equation cntO = 0 means display of a large item 

20 menu, and the equation cntO = 1 means display of a branch menu. The variable cntl is a 
variable for identifying a display position of the cursor CS. With an increasing value of 
the variable cntl^ the display position of the cursor CS shits downward. The variables 
prej:ntO and prejontl are the previous values of the variables cntO and cntl, 
respectively. The variable mode is a variable for identifying rendering/clearing of a menu 

25 screen. The equation mode = 1 means rendering of a menu screen, and the equation mode 
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= -1 means clearing of a menu screen. 

In a step S303, a menu display process is carried out. This allows a large item 
menu shown in Figure 7 (A) to be displayed on the screen. Upon completion of menu 
display, a value of a variable treejium is determined in a step S305. The variable 
treejium is a variable indicative of the number for an item pointed by the cursor CS. 
However, if an error occurs during the menu display process, the variable treejtum 
indicates 

When the variable treejtum is "-1", the process moves from the step S305 to a 
step S307 to compare the variable cntl with a threshold value MAX_NUM-1- The value 
MAX_NUM is an upper limit of the number of displayable items. If the variable cntl is 
below the threshold value MAX_NUM-1 , the variable cntl is incremented in a step S309 
and then the process retums to the step S303. When the variable cntl has reached the 
threshold value MAX_NUM-1, NO is determined in the step S307 and error processing 
is carried out. 

The variable treejium is not YES is determined in the step S305 and a key 
operation is determined in steps S311 to S317. More specifically, the presence or absence 
of operation of the menu key 48 is determined in the step S311, the presence or absence of 
operation of the up key 52 is determined in the step S313, the presence or absence of 
operation of the down key 54 is determined in a step S315, and the presence or absence of 
operation of the set key 50 is determined in the step S317. 

If the menu key 48 is operated, the process moves from the step S311 to a step 
S319 shown in Figure 31 to determine the value of the variable cntO. K the variable cntO 
is "0", that is, if the large item menu is displayed on the screen, processes of a step S321 
and later are performed to clear the menu screen. In the step S321, the variables cntO^ 
cntl and mode are set to "0", "0" and "-1 respectively. In a step S323, a menu display 
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process is carried out. When clearing of the menu screen has been completed by the 
menu display process, the process returns to a hierarchical upper routine. 

On the contrary, if the variable cntO is "1", that is, if a branch menu is displayed on 
the screen, processes of a step S325 and later are performed to return from the branch 
menu to the large item menu. In the step S325, the variable cntO is returned to "0", the 
variable cntl is set to a variable backjcntl, and the variable mode is set to "1". The 
variable back_cntl is a variable for temporarily saving the value of the variable cntl at a 
time of transition from the large item menu to the branch menu. By the process of step 
S325, the saved value is returned to the variable cntl. In a step S327, a menu display 
process is performed and thus the large item menu is displayed on the screen. Upon 
completion of the process of step S327, the process returns to the step S311. 

If the up key 52 is operated, the process moves from the step S3 13 shown in Figure 
30 to a step S329 shown in Figure 32 to set a variable loop to "0". The variable loop is a 
variable for indicating whether to shift the display position of the cursor CS in a 
ring-formed manner. The value "0" indicates that no ring-formed shift is requhred, and 
the value "1" indicates that a ring-formed shift is necessary. In the step S331, the value of 
the variable cntl is determined. If the variable cntl is larger than "0", it is concluded that 
the cursor CS can be moved upward, and the variable cntl is decremented in a step S337. 
In a step S339, the variable mode is set to "1". In a step S341, a menu display process is 
performed to move the cursor CS upward. In a step S343, the value of the variable 
tree_num is determined. If the variable treejtum is "-1", it is concluded that an error has 
occurred in the menu display process, and the process retums to the step S331. If the 
variable tree_num is "0" or larger, it is concluded that the menu display process has been 
properly performed, and the process retums to the step S311. 

K NO is determined in the step S331, the value of the variable loop is determined 
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in a step S333. Then, if the variable loop is "1", error processing is carried out If the 
variable loop is "0", the variable loop is updated to "1" and the variable cntl is set to the 
threshold value MAX_NUM-1 in a step S335- Upon completion of the process of step 
S335, the process goes to a step S341 to perform a menu display process in order to move 
the cursor CS to a lowest section of the screen. 

If the down key 54 is operated, YES is determined in the step S315 shown in 
Figure 30 and processes of steps S345 to S359 shown in Figure 33 are carried out. 
However, this series of processes is the same as the above described steps S329 to S343, 
except that the variable cntl is compared with the threshold value MAX_NUM-1 in the 
step S347, the variable cntl is incremented in the step S353, and the variable cntl is set to 
"0" in the step S351. Therefore, a duplicate description is omitted. 

If the set key 50 is operated, YES is determined in the step S3 17 shown in Figure 
30, and the process moves to a step S361 shown in Figure 34. In the step S361, it is 
determined which is displayed on the screen, a large item menu or a branch menu, on the 
basis of the variable cntO. If the variable cntl is "0", it is concluded that the large item 
menu is displayed, and a process of updating the large item menu to the branch menu is 
carried out in a step S363 and later. 

In the step S363, firstly, an identifier for GUI_PROPERTY contained in the GUI 
table <guitbl>[cntl] is determined. If this identifier indicates "item locked", the process 
retums directly to the step S311. As a result, this operation of the set key 50 is regarded as 
invalid and the large item menu is continuously displayed. If the identifier indicates 
"item unselected" or "item selected", the process moves to a step S365 to set the variable 
cntO to "1" indicative of display of the branch menu, and the value of the variable cntl is 
saved to the variable fcflc^_cnri. 

In a step S367, referring to a 2nd byte value of GUI_MEMBER contained in the 
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GUI table <guitbl>[back_cntl], it is determined whether or not there exists an ahready 
selected small item in the branch menu to be displayed from now. If this 2nd byte value is 
"0*' or larger, it is concluded that there exists a selected small item, and the 2nd byte value 
is set to the variable cntl in a step S371. On the contrary, if the 2nd byte value is it 
is concluded that there is no selected small item, and the variable cntl is set to "0" in the 
step S369. In a step S373, the variable mode is set to "1". In a step S375, a menu display 
process is carried out. 

Accordingly, if the set key 50 is operated in a state where the cursor CS is pointed 
to as shown in Figure 7 (B), screen display is shifted to that shown in Figure 

8 (B). That is, since none of the small items belonging to is selected, the 

cursor CS is pointed to the first item In contrast, if the set key 50 is operated in 

a state where the cursor CS is pointed to "Tfc^^^", screen display is shifted to that 
shown in Figure 8 (B). That is, since the small item belonging to 

is ah-eady selected, the cursor CS is pointed to ">t^W^I§". Upon completion of the 
process of step S375, the process retums to the step S311. 

If NO is determined in the step S361, it is concluded that the branch menu is 
displayed on the screen, and a process of returning to the large item menu is carried out in 
a step S377 shown in Figure 35 and later. In the step S377, firstly, the identifier indicative 
of "item selected" is described in GUI_PROPERTY contained in the GUI table 
<guitbl>[back_cntl]- In a succeeding step S379, it is determined whether or not the 2nd 
byte value of GUI_MEMBER contained ia the GUI table <guitbl>[back_cntl] is equal to 
the variable cntl. 

If the 2nd byte value of GUI_MEMBER and the variable cntl are coincident with 
each other, it is concluded that the selected small item is selected again, and the process 
moves from the step S379 to a step S381. In the step S381, the variable backjcntl is set 
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to the variable cntl, and the variable cntO is set to "0". In a step S383, the variable mode 
is set to "1". Upon completion of the process of step S383, a menu display process is 
carried out in a step S385. 

For example, if a transition is made from the large item menu shown in Figure 9 
(A) to the branch menu shown in Figure 8 (B) and "Tfc^^^g" is selected again, the 2nd 
byte value of GUI_MEMBER is coincident with the variable cntl . At this time, the 
processes from steps S381 to S385 are carried out. The screen display returns from the 
branch menu shown in Figure 8 (B) to the large item menu shown in Figure 9 (A). 

If the 2nd byte value of GUI_MEMBER and the variable cntl are not coincident 
with each other, it is concluded that an unselected small item is selected, and the process 
moves from the step S379 to a step S387. In the step S387, the variables tree_num and 
cntl are set to the 1st byte and 2nd byte of GUI_MEMBER contained in the GUI table 
<guitbl>[back_cntl], respectively. For example, if a transition is made from the large 
item menu shown in Figure 9 (A) to the branch menu shown in Figure 9 (B) and 

is selected, the branch menu number "0" and the small item nimiber "2" are described 
in the 1st byte and 2nd byte of GUI_MEMBER contained m the GUI table <guitbl>[l]. 

However, by selecting an unselected small item, the number of items to be 
displayed on the large item menu may be changed. For instance, if a transition is made 
from the large item menu shown in Figure 9 (B) to the branch menu shown in Figure 10 
(A) and "!7 )V— h" is selected, the number of items in the large item menu is increased 
as shown in Figure 11 (A). Also, a transition is made from the large item menu shown m 
Figure 11 (A) to the branch menu shown in Figure 8 (B) and is selected, the 

number of the items in the large item menu is decreased as shown in Figure 9 (A) 
(however, is displayed in place of this account, a process 

of verifying a dependency relationship is carried out in a step S391 and later. 
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Firstly, the variable i is set to "0" in the step S389, and the variable i is compared 
with the numerical value N indicated by LAN_GUI_MAXNUM contained in the LAN 
table <lantable>[0] in the step S391. Then, processes of steps S393 to S425 are 
repeatedly performed as far as the variable i is below the numerical value N. When the 
variable i has reached the numerical value N, the process goes to the step S381. 

In the step S393, the address value described in *GUI_LE^IKADR of the GUI 
table <guitbl>[i] is set as the variable menujbL Therefore, the menu tables 
<menu_tbl>[0] to <menu_tbl>[K-l] belonging to the GUI table <guitbl>[i] are taken note 
of. 

In the step S395, the variable ; is set to "0". In the step S397, the variable j is 
compared with the numerical value I indicated by GUI_MAXNUM contained in the GUI 
table <guitbl>[i]. Then, in the step S401, the numerical value L indicated by 
tree__maxnum contained in the menu table <menu__tbl>[j] is determined. 

K the variable J is equal to or larger than the numerical value I, the process moves 
from the step S397 to the step S399. In the step S399, an identifier indicative of 
"unselectable" is described in GUI_SE1JECT contained in the GUI table <guitbl>[i], the 
identifier indicative of "item unselected" is described in GUI_PROPERTY contained in 
the GUI table <guitbl>[i], and "-1" is described in the 1st byte and 2nd byte of 
GUI_MEMBER contained in the GUI table <guitbl>[i]. Upon completion of the process 
of step S399, the variable i is incremented in a step S403, and the process returns to the 
step S391. Incidentally, the process of step S399 will be described together with the 
process of step S423 as referred to hereinafter. 

If the variable; is smaller than the numerical value N and the numerical value L is 
indicative of "0", YES is determined in the step S401 on the assumption that the menu 
table <menu_tbl>[j] exists under the GUI table <guitbl>[i] but no tree table exists under 
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this menu table <menu_tbl>[j]. Then, the variable i is incremented in the step S403 and 
the process returns to the step S391. For example, since no tree table exists for " h^^S^ 
-V y)V' shown in Figure 9 (A), YES is determined in the step S401 taking note of the 
GUI table <guitbl>[0]. 

If the variable; is smaller than the numerical value I and the numerical value L is 
"1" or more, the process moves from the step S401 to the step 405 to set the address value 
of *tree_table contained in the menu table <menu_tbl>[j] to the variable treejbL 
Accordingly, <tree_tbl>[0] to <tree_tbl>[I^l] belonging to the menu table 
<menu_tbl>[j] under the GUI table <guitbl>[i] are taken note of. 

In the step S407, the variable k is set to "0". In the step S409, the variable k is 
compared with the numerical value L indicated by tree_maxnum contained in the menu 
table <menu_tbl>[j]. Then, when the variable k has reached the numerical value 1^ the 
variable; is incremented in the step S411, and the process returns to the step S397. If the 
variable k is smaller than the numerical value L, a process of step S413 and later is carried 
out. 

In the steps S413 and S415, taking note of a tree table tree_tbl[k] belonging to the 
menu table <menu_tbl>[j] and the GUI table <guitbl>[tree_tbl[k]. gui_tree[0]] managing 
this tree table tree_tbl[k], a comparison is made between gui_tree of the tree table 
tree_tbl[k] and GUI_MEMBER of the GUI table <guitbl>[tree_tbl[k]. gui_tree[0]]. 
More specifically, the 1st byte value of gui_tree and the 1st byte value of GUI_MEMBER 
are compared with each other in the step S413, and the 2nd byte value of gui_tree and the 
2nd byte value of GUI_MEMBER are compared with each other in the step S415. 

Then, if the two are not coincident with each other at least in either 1st byte value 
or 2nd byte value, it is concluded that the tree table tree_tbl[k] is dependent on the GUI 
table <guitbl>[tree_tbl[k].gui_tree[0]], the variable k is incremented in the step S417, and 
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then the process returns to the step S409. On the contrary, if the two are coincident with 
each other in both 1st byte value and 2nd byte value, it is concluded that the tree table 
tree_tbl[k] is dependent on the GUI table <guitbl>[tree_tbl[k]. gui_tree[0]], and the 
process moves to the step S419. In the large item menu shown in Figure 9 (A), for 

5 example, by selecting ">f^^^§§", the branch menu number "0" and the small item 
number "1" are described in GUI^MEMBER of the GUI table <guitbl>[l]. 
Consequently, the process goes to the step S419 when the tree table <tree_tbl>[l] 
belonging to the GUI table <guitbl>[2] is taken note of. 

In the step S419, an identifier indicative of "selectable" is described in 

10 GUI_SELECT contained in the GUI table <guitbl>[i]. The GUI table <guitbl>[i] here is 
the same as the GUI table <guitbl>[tree_tbl[k]. gui_tree[0]], and thus the identifier 
indicative of "selectable" is described in GUI_SELECT of the GUI table on which the 
tree table tree_tbl[k] is dependent. 

In the step S421, it is determined whether or not the 0th byte value of gui_tree 

15 contained in the tree table <tree_tbl>[k] is equal to the variable back_cntl . Then, if YES, 
the process goes to the step S423 to set "-1" to the 1st byte and 2nd byte of 
GUI_MEMBER contained in the GUI table <guitbl>[i] and describe the identifier 
mdicative of "item unselected" m GUI_PROPERTY contained in the GUI table 
<guitbl>[i]. Upon completion of the process of step S423, the variable i is incremented in 

20 the step S425, and the process returns to the step S391. In contrast, if NO is determined 
in the step S421, the step S423 is bypassed and the variable z is incremented in the step 
S425, and then the process retums to the step S391. 

The steps S399 and S423 are processed when "tKW^^s" in the large item menu 
shown in Figure 9 (B) is changed to "^^^§§", for example. That is, the processes of 

25 steps S399 and S423 are carried out by making a transition from the large item menu 
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shown in Figure 9 (B) to the branch menu shown in Figure 8 (B) and operating the set key 
50 with the cursor CS pointed at More specifically, the process of step S399 

is performed so as not to display the character strings "1^ K", ''U^" and 
and the process of step S423 is performed so as to change "y)V— h" to 
Incidentally, the process of changing from ">f^^^l§" to is carried out in 

the step S387. 

The menu display process in the step S303, S323, S327, S341, S357, S375 or S385 
is compliant with the subroutine shown in Figure 38 to Figure 43, 

Referring to Figure 38, the variable treejium is set to "0" in a step S501, and a 
numerical value indicated by the variable mode is determined in a step S503. If the 
variable mode is "-1 that is, if the variable mode denotes clearing of the menu screen, 
YES is determined in the step S503, the variables prejcntl and pre_cnt2 are set to "0" in 
the step S505, and the menu screen is cleared in a step S507. Upon completion of the 
process of step S507, the process returns to a hierarchical upper routine. If the variable 
mode is "1", that is, if the variable mode denotes rendering of a menu screen, the process 
moves from the step S503 to a step S509 to determine a value indicated by the variable 
cntO. If the variable cntO is "0", that is, if the variable cntO means display of a large item 
menu, the process goes to a step S511. On the other hand, if the variable cntO is "1", that 
is, the variable cntO means display of a branch menu, the process goes to a step S555. 

In the step S511, the numerical value N indicated by LAN__GUI_MUXNUM 
contained in the LAN table <lantable>[0] is set as a variable max_menu_num. In a 
succeeding step S513, the variables k and i are set to "0". In a step S515, the variable i is 
compared with the variable maxjnenujtum, i.e., the numerical value N. The processes 
of steps S517 to S529 are repeatedly performed imtil the variable i reaches the numerical 
value N. 
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In the step S517, an identifier for GUI_VISIBLE contained in the GUI table 
<guitbl>[i] is determined. If the identifier indicates "undisplayable", the process moves 
dkectly to the step S529, and then returns to the step S515 after incrementation of the . 
variable /. If the identifier indicates "displayable", an identifier for GUI_PROPERTY 
contained in the GUI table <guitbl>[i] is determined in the step S519. If this identifier 
indicates "item unselected", the process goes to the step S521. If the identifier denotes 
"item selected" or "item locked", the process goes to the step S523. 

In the step S521, a large item character string specified by *GUI_TABLE 
contained in the GUI table <guitbl>[i] is extracted from the character string data 
GUICONF0.DAT, and the extracted character string is stored in the register disp_str[k]. 
This allows the large item character string to be displayed. Upon completion of the 
process, the variable k is incremented in the step S527, the variable i is incremented in the 
step S529, and then the process returns to the step S515. 

In the step S523, the address value of *GUI_LINKADR contained in the GUI 
table <guitbl>[i] is set as the variable menujbl, the 1st byte value of GUI^MEMBER 
contained in the GUI table <guitbl>[i] is set as the variable tree_num, and the address 
value of *str_table contained in the branch menu table <menu_tbl>[tree_num] is set as 
the variable menu_str. Therefore, the menu strings <menu_str>[0] to <menu_str>[K-l] 
under the branch menu table managing the selected small item are taken note of. 

In the step S525, a menu string corresponding to the 2nd byte value of 
GUI_MEMBER contained in the GUI table <guitbl>[i] is specified from the noticed 
menu strings to be noted <menu_str>[0] to <menu_str>[K-l], a small item character 
string specified by m_string contained in the specified menu string is extracted from the 
character string data GUICONF0.DAT, and the extracted character string is stored in the 
register disp_str[k]. This allows the selected small item character string to be displayed. 
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upon completion of the process, the variable k is incremented in the step S527, the 
variable i is incremented in the step S529, and then the process returns to the step S515. 

If NO is determined in the step S515, an error check is carried out in steps S531 to 
S535. In the step S531, it is determined whether or not the variable cntl is equal to or 
larger than the variable maxjnenujium^ that is, whether or not there is an error in the 
position of the cursor CS. In the step S533, it is determined whether or not the variable 
cntO is "0" indicative of display of a large item menu and whether or not GUI__SELECT 
contained in the GUI table <guitbl>[cntl] has an identifier of "unselectable". In the step 
S535, it is determined whether or not GUI_VISIBLE contained in <guitbl>[cntl] has an 
identifier of "undisplayable". 

If YES is determined in any one of the steps S531 to S535, it is concluded that an 
error has occurred, the variable treejium is set to in a step S537, and the process 
returns to a hierarchical upper routine. On the contrary, if NO is determined in all the 
steps S531 to S535, it is concluded that no error has occurred, and the process moves to a 
step S539. 

In the step S539, the variable / is set to "0". In a step S541, the variable i is 
compared with the variable maxjnenujtum. If the variable i is below the variable 
maxjnenu_num, the process moves to a step S543 to display the character string stored in 
the register disp_str[i] on the i-th line of the screen. Upon completion of the display 
process, the variable i is incremented in a step S545, and then the process retums to the 
step S541. When the variable i has reached the variable maxjnenujtum, the process 
goes to a step S547 to display the cursor CS so as to point at a character string on a cntl-th 
line. 

In a step S549, a numerical value indicated by the variable cntO is determined. If 
the variable cntO here is "0", that is, if the variable cntO denotes display of a large item 



-47- 



menu, the variable cntl is set to the variable prejontl in a step S551, the variable cntO is 
set to the variable prejontO in a step S553. In contrast, if the variable cntO is "1", that is, 
the variable cntO denotes display of a branch menu, the step S551 is bypassed and the 
variable cntO is set to the variable prejcntO in the step S553. Upon completion of the 
process of step S553, the process returns to a hierarchical upper routine. 

K NO is determined in the step S509 shown in Figure 38, the process moves to the 
step S555 shown in Figure 42 to display a branch menu. In this step, the address value of 
*GUI_LINKADR contained in the GUI table <guitbl>[pre_cntl] is set as the variable 
menujbl. With this, the branch menu tables <menu_tbl[0]> to <menu_tbl[N-l]> 
belonging to the GUI table <guitbl[pre_cntl]> are taken note of. In a step S557, the 
variable / is set to "0". In a step S559, the variable i is compared with the numerical value 
I indicated by GUI_MAXNUM contained in the GUI table <guitbl[pre_cntl]>. Then, if 
the variable i is below the numerical value I, a process of a step S563 and later is carried 
out. When the variable i has reached the numerical value I, it is concluded that an error 
has occurred, the variable treejium is set to "-1" in the step S561, and then the process 
returns to a hierarchical upper routine. 

In the step S563, the numerical value L indicated by tree_maxnum of the noticed 
branch menu table <menu_tbl[i]> is determined. If the numerical value L is "0", it is 
concluded that no tree table exists under the noticed branch menu table <menu_tbl[i]>, 
and the process moves dkectly to a step S577. K the numerical value L is "1" or more, it 
is concluded that there exist tree tables <tree_tbl>[0] to <tree_tbl>[L-l] under the noticed 
branch menu table <menu_tbl>[i], and the process goes to a step S565 to search for a tree 
table dependent on the selected branch menu. 

In the step S565, the address value of *tree_table contained in the branch menu 
table <menu_tbl>[i] is set as the variable tree_tbl. Therefore, the tree tables <tree_tbl>[0] 
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to <tree_tbl>[L-l] belonging to the branch menu table <menu__tbl>[i] are taken note of. 
In a step S567, the variable j is set to "0". In a step S569, the variable; is compared with 
the numerical value L indicated by tree_maxnum of the branch menu table 
<menu_tbl>[i]. If the variable j has reached the numerical value L, the variable / is 
incremented in a step S571, and the process retiuns to the step S559. If the variable; is 
below the numerical value L, the same processes as the above mentioned steps S413 and 
S415 are carried out in steps S573 and S575. 

If NO is determined in either the step S573 or S575, it is concluded that the tree 
table tree_tbl[j] is not dependent on the GUI table <guitbl>[tree_tbl[]]. gui_tree[0]], the 
variable ; is incremented in a step S577, and then the process returns to the step S569. On 
the contrary, if YES is determined in both the steps S573 and S575, it is concluded that 
the tree table tree_tbl[k] is dependent on the GUI table <guitbl>[tree_tbl[k]. gui_tree[0]], 
and the process moves to a step S579. 

In the step S579, the variable i is set to the variable treejtum to validate the 
number for the selected branch menu. In a step S581, the address value of *str_table 
contained in the branch menu table <menu_tbl>[i] is set as the variable menu_str, the 
numerical value K indicated by str_maxnum of the branch menu table <menu_tbl>[i] is 
set as the variable maxjnenujium. With this, the menu strings <menu_str>[0] to 
<menu_str>[K-l] belonging to the branch menu table <menu_tbl>[i] are taken note of. 

In a step S583, the variable / is set to "0". In a step S585, the variable i is 
compared with the variable maxjnenujium^ that is, the numerical value K. If the 
variable / is below the numerical value K, the process moves to a step S587 to store a 
character string specified by *menu_string of the menu strings <menu_str>[i] in the 
register disp_str[i]. Upon completion of this process, the variable i is incremented in a 
step S589, and the process returns to the step S585. When the variable i has reached the 
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numerical value K, the process moves to the step S531. 

As understood from the above description, the display control table 
GUICONFO.TBL read out by the CPU 44 comprises a plurality of GUI tables <guitbl>[0] 
to <guitbl>[N-l] and a plurality of menu tables <menu_tbl>[0] to <menu_tbl>[I-l] 
belonging to each of the GUI tables. Each of the GUI tables <guitbl>[0] to <guitbl>[N-l] 
manages a plurality of large items subjected to a display process by the CPU 44. Also, 
each of the menu tables <menu_tbl>[0] to <menu__tbl>[M] manages a plurality of small 
items subjected to a display process by the CPU 44. 

Assigned to each of the menu tables <menu_tbl>[0] to <menu_tbl>[M] are tree 
tables <tree_tbl>[0] to <tree_tbl>[L-l] indicative of dependency relationships with small 
items managed under another GUI table which is different from the GUI table to which 
the menu table itself belongs. When a desired small item is selected, the CPU 44 displays 
a plurality of small items dependent on the desired small item, based on these tree tables 
<tree_tbl>[0] to <tree_tbl>[l^l]. 

In this manner, the tree tables <tree_tbl>[0] to <tree_tbl>[I^l] are assigned to 
each of the menu tables <menu_tbl>[0] to <menu_tbl>[I-l], which allows the CPU 44 to 
precisely display small items on the screen. That is, the digital camera 10 can display 
different menu images on the screen by a conmaon procedure. 

In addition, the branch menu number and small item number indicative of the 
desired small item, that is, the desired small item information is described as 
GUI_MEMBER in the GUI table managing the desired small item. The CPU 44 displays 
the desired small item instead of the large item corresponding to the desired small item, 
based on the desired small item information. This makes it possible to easily understand 
which small item is selected, thereby increasing the operability. Incidentally, a plurality 
of tree tables can be assigned to a menu table, which allows the total number of menu 
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tables and the size of data to be decreased. 

Moreover, when the desired small item is deselected, the branch menu number and 
small item number described in GUI_MEMBER are switched to indicative of item 
unselected. The processor displays a large item corresponding to the desired small item 
instead of the desired small item, based on the small item unselected information. 

Furthermore, the identifier indicative of "imselectable", that is, unselectable 
information is described in GUI_SEUECT of the GUI table to which a menu table 
dependent on small items in the menu table with no desired small item selected belongs. 
The CPU 44 stops displaying the large items managed by the GUI table to which the 
unselectable information is assigned. This stops display of the large items related to the 
unselected small item, which leads to an improvement in operability. 

In addition, the plurality of menu tables <menu_tbl>[0] to <menu_tbl>[I-l] 
belonging to each of the GUI tables <guitbl>[0] to <guitbl>[N-l] forms a sequence, and 
*GUI_LINKADR and GUI_MAXNUM are described in each of the GUI tables 
<guitbl>[0] to <guitbl>[N-l]. This eliminates the need for describmg address 
information for each menu table, resulting in a data size reduction. 

Besides, in this embodiment, the memory card 38 and^the communication card 40 
are selectively attached to the slot 36, Preparing a dual slot allows the memory card 38 
and the communication card 40 to be simultaneously attached. Also, preparing a memory 
card with a communication capability achieves a memory capability and conmiimication 
capability together with a single slot. 

Additionally, in this embodiment, the display control table GUICONFO.TBL and 
the character string data GUICONF0.DAT, and an image file in a condition where 
communications are impossible are stored in the built-in flash memory 42. With such a 
dual slot as mentioned above, however, these data may be stored in the memory card 38. 
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By preparing a memory card with a communication capability, these data may be stored 
in the memory card with a communication capability. 

Moreover, this embodiment supposes menu images suitable for inputting detailed 
information on a manufacturing site of musical instruments. Alternatively, preparing 
5 menu images for inputting detailed inforaiation on a building construction site would 
make it possible to obtain a digital camera for construction companies. In addition, 
preparing menu images for inputting detailed information on a traffic accident site would 
realize a digital camera for damage insurance companies. 

Furthermore, a description of this embodiment is given with use of a digital 
10 camera, but it is needless to say that the present invention is applicable to every kind of 
electronic equipment displaying menu images. 

Although the present invention has been described and illustrated in detail, it is 
clearly understood that the same is by way of illustration and example only and is not to 
be taken by way of limitation, the spirit and scope of the present invention being limited 
15 only by the terms of the appended claims. 
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